Abstract: One flowering specimen of Ophrys bertolonii (s. str.) -a plant with a Circum-Adriatic distribution and hitherto unknown in other regions -was found on 7
Introduction

On 7
th May 2010 in Central Hungary a single flowering individual of Bertoloni's Bee-orchid (Ophrys bertolonii Moretti) was found. The species was hitherto unknown in Central Europe, its nearest known populations inhabit the Adriatic coast (ca. 450 km away) in Croatia (Fig. 1 ).
Ophrys bertolonii was described from the vicinity of Genoa, Italy and from near Palermo on the Island of Sicily by Giuseppe L. Moretti in 1823 (Moretti 1823: 145; Delforge 2006 : 613, Kreutz 2004 and it was named in honour of the Italian botanist Antonio Bertoloni (1775-1869). The species is the first-described member of the species-group Ophrys bertolonii, in which -according to the comprehensive manual of Delforge (2006) Delforge, O. flavicans Visiani, O. saratoi E. G. Camus. Although this taxonomic treatment (i.e. the subdivision of the morphs into several species) is extensively argued from both classical taxonomic (Pedersen & Faurhold 2007) and genetic (Devey et al. 2008 (Devey et al. , 2009 ) aspects, the above taxa shares the common morphological characters of having a convex, saddle-like shaped, dark-purple haired lip with a brightgrey, mirror-like speculum. This common character is thought to have been evolved to attract their genusspecific pollinators (Paulus & Gack 1990) : males of the bee genus Chalicodoma Lepeletier, 1841 (Hymenoptera, Aculeata, Megachilidae) (Vereecken & Patiny 2005) . Specific pollinators of O. bertolonii are C. pyrenaica (Lepeletier, 1841) and C. parietina (Geoffroy, 1785) as reported from Southern and Central Italy (Büel 1978; Gulli et al. 2003; Paulus & Gack 1986) , the latter one is frequent in Hungary (Józan pers. comm.).
In this paper, we would like to report the details of this surprising discovery, and argue for the similarity between this occurrence and the climate change driven northward expansion of other European orchid species.
Material and methods
The identification was checked by comparing the plant to the description in the work of Delforge (2006) , while the accompanying plant species were identified using the most recent Hungarian identification book (Király 2009) , which is followed in the nomenclature below. Geo-coordinates were determined by Garmin Etrex Legend GPS handheld device in WGS 84 format.
For the measurement of soil acidity we collected a soil sample near the flowering specimen from a root depth of 5-10 cm. The sample was kept in a paperbag at 22 weeks, and after desiccation we removed the debris with a 1.5 mm mesh sieve and subsequently weighed out 10 g twice with a 0.1 g accuracy. 25 mL of distilled, boiled and cooled water was added to the first series, while the same volume of 1 M KCl-solution was added to the second. The samples were left for 24 hours, and pHs were measured afterwards while stirring the solutions on a magnetic stirrer.
For any previous record of the species, all Ophrysmaterial (346 sheets) of the following 18 Hungarian herbaria (in brackets the herbarium acronyms -if applicable -after Holmgren & Holmgren 1998) were searched through: Hungarian Natural History Museum, Budapest (BP); Debrecen University, Debrecen (DE); Eötvös Lóránd University, Budapest (BPU), Szent István University, Gödöllő; Móra Ferenc Museum, Szeged (SZE); Savaria Museum, Szombathely (SAMU); University of Pécs, Pécs (JPU); Bakony Natural History Museum, Zirc; Mátra Museum, Gyöngyös; Corvinus University, Budapest; Janus Pannonius Museum, Pécs (PECS); Eszterházy Károly College, Eger (EGR); University of West-Hungary; Debrecen Reformed College, Debrecen; Rippl-Rónai Museum, Kaposvár; Kazinczy Ferenc Museum, Sátoraljaújhely; Munkácsy Mihály Museum, Békés-csaba; Déri Museum, Debrecen.
Results and discussion
The new locality of O. bertolonii lies within the administrative area of Kunadacs (cca. 60 km south-south-east of the capital, Budapest in the County of Bács-Kiskun), more precisely in the local territory called "Hetvenholdas" at an elevation of 97 meters above sea level. This area is part of the Great Hungarian Plain, and belongs to the "Örjeg" vegetation-based landscape region (Molnár et al. 2008b) , while geographically it is part of the sand ridge of Kiskunság ("Kiskunsági-homokhát") landscape region (for botanical characterisation consult Vidéki et al. 2008) . The geo-coordinates of the exact location are N 47
• 00 , E 19
• 17 (not-displaying seconds for conservation reasons). This point lies within the 8981.4 Central European Floramapping grid unit (Niklfeld 1971; Király et al. 2000) .
The habitat is characteristic for the landscape region: it is a semi-dry steppe-meadow on a sand-dune emerging from wetlands. The plant lives in a local depression on humus-rich sandy soil with a balanced soil moisture content in an area where no anthropogenic soil-disturbance is known, and used as hayfield treated by mowing over the last two decades. Though grasses such as Chrysopogon gryllus, Festuca rupicola, Brachypodium pinnatum form the "spine" of the plant-community, it is also especially rich in dicot herbs, Salvia pratensis, Filipendula vulgaris, Centaurea sadleriana, Plantago media, Verbascum phoeniceum being the most characteristic. Other orchid species cooccurring with this plant are: Ophrys sphegodes, Ophrys insectifera, Orchis coriophora.
The morphological description of the species is given here according to Baumann & Künkele (1982: 200) and Delforge (2006: 613) , while measurements of the specimen from Hungary is typed in bold, italics. The height of the flowering stem of the twin-bulbous plant is 10-19-30(-35) cm, the number of leaves in the leaf-rosette is 4-6-7, blueish-green coloured, around 6 cm long and 2 cm wide. Number of cauline leaves is 1-2. Inflorescens is sparse with (2-)3-6-8 flowers, the lowest flower emerges at 7 cm above ground. The outer tepals are ovate-lanceolate, (10-)13-16-18 mm long, 5-7-8 mm wide, while their colour varies from pale pink to dark purple. The inner tepals are linear-lanceolate, 6-11 mm long, 2-4 mm wide, with ciliate margin and pink-purple (usually darker then the outers) in colour. The undivided, characteristic "saddle-like" lip (the labellum) is 10-16 mm long, 10-11-13 mm wide being dark, brownish-black in colour (Fig. 2) . The lip is very hairy with long, brownish-red hairs on the margin. The lower third of the lip bears a bright, bluish or slightly violet, bold speculum often with a white margin. The tip of the lip has an upward pointing, yellowish or greenish appendix. O. bertolonii can be easily distinguished from other species of bee-orchids including the O. bertolonii species-group and other Hungarian bee-orchids by its elongated stigmatic cavity. Furthermore, the characteristic saddle-like labellum makes this species unique in the Hungarian bee-orchid flora.
The flowering period is reported to last from March to May (Sundermann 1980: 103) , but Delforge (2006: 603) reports March as an extremely early date, and puts the usual flowering from April to June. The Hungarian specimen had its flowering peak a bit later than the Early Spider-orchid (O. sphegodes), and a bit earlier than the Fly Orchid (O. insectifera) in the region. On 9 th May, it had one withered flower, two flowers in fullbloom, and three flower buds, and had been flowering for one week at that time.
Taxa of the O. bertolonii species-group have their centre of distribution in the Central Mediterranean basin (or the "Adriato-Mediterran Region", roughly the Apennine Peninsula and its surroundings) reaching Eastern Spain (O. catalaunica) and the Balearic Islands (O. balearica) on the west, and southernmost Switzerland (O. benacensis) in the north (Fig. 1) . Ophrys bertolonii, in the narrow sense, inhabits the eastern part of the above distribution range, covering Sicily, the eastern and southern coast of the Apennine Peninsula, and the Adriatic coast with occurrences in Croatia, Bosnia-Herzegovina, Montenegro, Albania and the Island of Corfu in NW Greece. One satellite occurrence of O. balearica (F. Rumsey in litt.) was reported from South England (Pankhurst & Matthews 1977) , but it was an introduced individual and has been removed (Stace 2010: 880) . The vertical distribution of the species spans from sea level to an altitude of 800 m (Baumann & Künkele 1982: 200.) or 1450 m (Delforge 2006: 613.) above sea level.
In its Mediterranean area the plant can be found in xeric, usually rocky grasslands, open Pinus-and Quercus-forests, olive-plantations, and shrublands (Delforge 2006). Sundermann (1980: 103.) measured soil acidity on 8 sites and found the pH to be between 7.3-8.4. The Hungarian habitat had a soil acidity value of pH (H 2 0) 7.83, pH (KCl) 7.33; therefore, this habitat fits well into the slightly basic soil pH preference of the species. This surprisingly remote occurrence raises the question of the autochthony of the plant. The two most likely explanations of the occurrence are: i) human introduction (by intentional planting or by accidental transferring); or ii) spontaneous establishment via wind dispersed seeds. Since the discovered location is particularly remote and "unpopular" (i.e. it does not belong to the well-known sites visited regularly by naturalists, who are the only people "commuting" between favourable domestic and actual Mediterranean habitats), the chance for accidental introduction is so slender that it can be excluded as a likely option. We believe that the same reason can be used as an argument against intentional introduction as well, plus we have to note the virtual impossibility of mature bee-orchid transplantation (Manuel 2007) . The former presence of the plant (i.e. relict occurrence) seems also unlikely, because "interesting" orchid sites are well-known and regularly visited in the region, and Ophrys sphegodes was collected from the region 9 times since 1907, O. oestrifera 10 times since 1931, O. in-sectifera 12 times since 1907, and no occurrence of O. bertolonii had been recorded previously. On the other hand, the almost flour-like (minute and light) seeds of orchids can be transported by wind hundreds or even a thousand of kilometres (Ridley 1930; Crackles 1975; Willems 1982; Willems 1994 ), therefore we would argue for natural colonisation as most likely explanation for this occurrence. Moreover, the last few decades have witnessed the northward expansion of many (Atlantic-Sub-)Mediterranean European orchids; the northward migration of the Lizard-orchid (Himantoglossum hircinum (L.) Sprengel) is a well-studied example (Good 1936; Carey 1999; Carey et al. 2002; Heinrich & Voelckel 2003) with proven growing population numbers in England and in Germany. The recent occurrence of Monkey-orchid (Orchis simia Lam.) on a single site in the Netherlands (Willems 1982 (Willems , 1994 and the northward spread of Himantoglossum robertianum (Loiseleur) P.Delforge (Vögtlin 2008 ) is also evident. Monkey-orchids, had been known only from the southernmost part of Hungary and thus considered to be "preglacial relict" by Soó (1973: 161) , have recently appeared on Mount Karancs (N Hungary, near Slovak border) (Csiky & Judik 1998) , and on three sites in the Balaton-Upland region (to the north of Lake Balaton) (Farkas 1999: 309; Raksányi 2002) . On the other hand, similar long distance (jump) dispersal events are quite unique in the Hungarian flora, the single precedent is the recent discovery of the Atlantic-Mediterranean fern species Anogramma leptophylla (Pteridaceae) in NE Hungary (Molnár et al. 2008a) , which has small spores effectively dispersed by wind, a clear similarity to orchid seeds. However, the latter dispersal event is clearly connectable to local microclimatic conditions, and is probably not the result of the climate change.
To decide whether the occurrence of O. bertolonii at the new locality will result in a permanent establishment (i.e. colonisation) of the plant thus expanding its distribution area to the north-east, or it is only a transitional (i.e. temporary) area fluctuation is hardly possible at the moment. The above examples of orchid area expansions would favour a similar situation here, but the colonisation (in terms of viable population formation) has an additional prerequisite: the specific pollinator. Bee-orchids are almost exclusively entomophilous (Paulus & Gack 1990) , the only reported exception is O. apifera Huds., which is strictly autogamous (Pedersen & Faurholdt 2007: 29) , therefore, Bertoloni's Beeorchid also requires its specific pollinator, Chalicodoma parietina to be present for successful seed-production in the vicinity of its habitat. This bee species is reported from Hungary (Móczár 1958) under the synonym name C. muraria (Retzius 1783). Currently, it is recognised as a relatively common species (Józan pers. comm.), frequent in rocky grasslands with occurrences on sand too. Two species from this bee genus are known from the country, but both are rather rare and localised. Another way of long-term survival can be asexual seedproduction or vegetative reproduction, but the former is highly scarce (Nygren 1967) in European orchids.
Vegetative reproduction by producing simultaneously two new tubers is much more widespread, and reported from Ophrys as being habitual in O. bombyliflora Link, but more occasional in other species (Manuel 2007: 245) . This can be in theory an alternative way how O. bertolonii can establish a new colony in Hungary.
The Hungarian specimen had three mature flowers on 9 th May, but none of the pollinia were removed, most likely due to the failure to be pollinated by the specific pollinator. However, on the third day after discovery, the flowering stem was removed from the plant; either by grazing roe or fallow deer or taken by man. Given the high density of populations of these ruminants, and the fact that the leaf-rosette was untouched, grazing can be most likely reason for the disappearance of the flowering stem. Nonetheless, the intact rosette indicates the survival of the plant, and its future can therefore be monitored. Whatever the long-term fate of the plant is, this discovery represents a significant long distance (jump) dispersal event, testifies the dispersal ability of Ophrys species, and fits into the climate change driven northward expansion of other European orchid species.
